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Abstract of JP71 69055 

PURPOSEiTo obtain an optical disk for 
equalizing with high accuracy and high efficiency 
the deterioration of a reproduced signal, which is 
generated due to nonlinearity at the time of 
recording and reproducing, and an optical disk 
medium suitable therefor. 
CONSTITUTION:Nonlinear distortion remaining 
in a reproduced signal from an optical disk 22 in 
which the front edge of a waveform is equalized 
by a transversal type linear equalizer 2, is 
corrected by a feedback equalizer 8 which 
utilizes the output of a discriminator 6 to obtain 
an output 7 of accurate mark discrimination. The 
tap length of the linear equalizer 2 is determined 
with a size ratio of a light spot and a mark and 
the number of tap of the feedback equalizer 8 is 
determined with the maximum continuous 
number of a zero bit in a mfodulation system. In 
the optical disk 22 are provided a plurality of 
training tracks for setting the equalization 
constant of these equalizers for every recording 
region. Thereby, the deterioration of a 
reproduced signal, which is generated due to 
nonlinearity at the time of recording and 
reproducing, is equalized with high accuracy and 
high efficiency, so that an optical disk device 
which excels in interchangeability of disks and an 
optical disk medium suitable therefor is obtained. 
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C57) [giK,] 

8 CC cfc 0 «iE S tilEft ^'cC V ^ tH:^? 7 6 n e o 
(0^i^m^T^ii>hri. yty"^ :^^2 2(rC\t. ctih 




22:3tT'< a7 
38: ¥wru-y- 



m^m 3 ] ±mmBm^t^mt. 5 > if at i'-^zx 

V^fflt^fci^J^SSM^^bS^r^tfC t*!KFm<^:■r 
[it*® 5 ] ±SB^mmmit^^im-iri>it^'t xi7$i 
^wKiai^s^w-r s c <!: ?:!|$® i-r 1.2. 

±ia h 5 t>-;l'M^-fl:S©$ 7"SN f ?r. 

N f ^ ( h 0©«/jN5ft^+ 1 ) /2 

(Nf«iEODSIS) 

go 

Nb ^W^X^K-^ hS/SSe-:. 
(Nb»iE©Sia) 

tcit 7 {CtB|g<D3fe7' -f i'Slg. 

Nb ^v-e7:&iB«iiLftt>tr-y HS©«^S+1 
(NbSiiE©^^) 

tf^ct^w^bir^, n-^m\. 3, 4. 5Sfctt 

[ItiR^l 0] Xi'lHlKiit^N (rp s) , 7=-^;^ 
i7l>--CX (aH) ;SrD (inch), T^-i^^jlS* 
Bps (byte/ sec). ?l*K:LJ;5-rSU— If 



CO #§^¥7- 1 69 05 5 

2 

-©iSfi^LA (m) , 7fe^J^©S*«)U>X©igni^^ 
Na, 7^^ Xi'©r'-3Ji 'JTJt^d (d=S:rtS h5 

(DWa'hmmWfiBra. (bit) r^l^U- h*iR a t e 

±IB h 5 9-^l'M^{bS©^' -fmi t 

Nf S (Bm+ 1) /'2+ (0. 82LA/'Na) 
/'(27i:xDxdx0..0254XNxRat e/B p 
s/8) 
10 (NftilE©^^) 

t -r s c i -r sit*^ 4 tcgBts©7fcf= ■< X i7 ii 

[fi^^l n y'-i :^i'mm^=?:N (rp s) , r'-i:^ 
iPV^X (ifiS) 5rD (inch). T^-^^g^il^* 
Bps (byte/ sec) . S^tCbi ^f^. U— tf 
-©jSS*LA (m) . ife#^©*fiBjU>X©BaP»* 
Na. f'-^ Xi'WT^-^Jrxyrtb^d (d=:grtSh-7 

h*iRa t e-C**^SH:^Se. i-T-STfef -< Xi'JgBK 

20 *5i»r. 

±iB*iJS:/§3lM^bli©Ui^;^ d^SN b 5r. 
Nb^ (0. 8 2LA/Na) 

/(TixDxdxO. 0 2 54xNxRa t e/Bp s 
/8) 

(Nb«iE©iSIK> 

iTSC i^!|tSi[<!:-rSi»*«3 *fc«4(Ciaig©3fe^ 

30 ±IBm®)IM^bil© U yx dJ;gN b 4. 

NbSv-i'^rfBSiiL. l^-^ h3»©«5^fi+ 1 
(NbttiE©^g!) 

L 1 2 {cEig©:)fe7' ^ X s?a. 

1 2 {cialS©3fe-r -< X i'^g, 

m^mi 5} ±gBS?f5{c^<b-r^^©>£. isicwfcffl 

IE^^^IS^WT-2.C<t^mi-r^.it^314Aw:tib 1 
4iClBtg©7lc-r-rX5'^g, 

[it^:^ 1 6 ] Ttf'-^ xi'^K«ojliMicr^.^K=&WT 

1 7 ] ffi^:^ 1 ncl» L. 1 6 (CfBtSC^fef' ^ X i' 
^a«:jg^-r^7fe7=^xirr*o-c. itiS:;&iS]K:. mm 
50 {i©?^ll}^^b#S©#1t ■£ fc»©^Sffl h 7 
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[000 1] 
[0002] 

[0 00 3] :i-1f--f^--^2 ^mHiaffi 1 7^ 
/rUTb'-:.h" 1" . 0" CDr-:$?^02 7CC^ife$n 

^ii:^^iLxr. m«i -7^is:&s:**x6 

m 7CC^g|$n<2>C<i:*^6. IBii^-r^X'-^yjJOBSrHl 
^PiT(sec)«. :i-1f-f=-tS?2 eo^KMPiCD 
2/3 (^liU-h = 2/3) i^cC^o 
[0 0 0 4] !a7^ffil^r. ^l^ffi:^2 7 7&^67t:^taUl 

P$n/c-r-^^J2 7ti. t'*:' 0" (D'Smi^WiX 
±. 7fetT<b3^j:0. $6«:iBli|plKl 6T^. t'-> h" 

7 OtC^^^n^o CCDtffR^iJ7 0-CiBI^B$C7)U--1f- 

^cC^cc V- <h ^ :^ ^±tciB»3 c <!: ^ 
[0 00 5] CCOB^, iBli^$n/cv->7©mrjiijX';;t^ 

SLe (m) ii:i?cDv-^JS:iBiaLJ^icC^t*'> hS[<D 
S3 BO (b i t) <fcORH^-C^t>Ti0 8K:^*rJ:^ 

Le (m) T&^StD-So C<Dct ^ J^cCiBS^^CD^^m^mti, 

[0 0 0 6] ee*. C(OiBj§B#(D^^?f^MCO^^RS± 
*i®Sbrx.:.i;^(4g;S:ffliELriBli^-r^7^a-t'. U- 
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o x%9tf^mitm 6 n^cc <b I ^ o /erases* ^ /c, 

VJ^^fci&m 4 <b^l^©l?*jKje7 5 tf)^-WcOrj: 

[0 0 0 7 ] -if. mm.f' ^ 7. ^^mxmum^iC^c 

-5o l 9 9 2^m^1tfR3l{t^^fA'^;^^^SI&:*:«. 
59^W5. ll3 5MtC^cDC<b7!)5iatg3ti^o "0^063^ 

^ C i r J:tl5KS^:gtClflliB#0#^^ff$^«^*'C ^ 
[0 00 8] CtDcfc-^J^cC^mT^^X^^gr. ^>^A 

30 T^-fex^-t';^fflc>/c*Jj^jfijis^{bS (tiTRAM 

^ 3uX-5r — 3 >( I E E E T r a n s . Comm. ). 
^3 9«. HI 1# ( 1 9 9 1^) . 1 5 59-156 

8MCCfBi63nrt.^'So X^S^grRAM-D 

40 [0009] 
[0010] 

[ligi^fi?iftT^/cd?>o^g:] ±iBgW^a;?XT^:rcJ?> 
50 Oc#S?^^{fc#S^}fAL. Xd^OiBSi^^FiW:^ 



[0 0 1 n ^/c. 3^;^^*^:^ h^mmon^t^cmi^^^n 

[0 0 1 2] S/c. ±iB^^,m^^b^S^i. ^JSMS^ 

[GDI 5] iS/c. ±ia»?f5CClf^tr^^S«:. 

N f ^ ( h 0(DS/hJli^+ 1 ) /2 
(Nf «iECD^a) 

[0 0 17] C<DB#. JifBII^:^'J<*v hS*. 

LT. l/eiJ^C^&g-C^iSL/r^iJcl^o 
[0 0 18] ^/c. ^Pl&Si'Cai^^-^-i^^SrSal^L/J^C 

(Nb«iE©ll») 

[0 0 1 9] $6tci$fflCC^^. 7=-^X^7@te»^N (r 
p s) . f'-^^^^lf-fX (HS) ( i n ch) . 
-^KilliiS^Bp s (b y t e/s e c) . S^CCL. 

iS:)3S^t:'':; hO(D^/h»J^IS?J>^Bm (bit) -C^li 
Nf 

N f ^ (Bm+ 1 ) /2+ (0. 82LA/Na) 
/ (27txDxdx0. 0254xNXRa t e/Bp 
s/8) 

(Nf t3:iE<DS?K) 
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[0 0 2 0 ] ^/c. r^-^ X^UfeSj^N ( r p s ) . 7=^ 
^X^1^->f X (iS^I) *D (inch). -r-tS^KSlii 
g^Bps (byte/sec) . B^CC L J: ^'T'S U 
-if-CDigg^LA (m) . 3fe^.^CD*f!B5U>XC0§iP 

LO 

Nb^ (0. 82LA/Na) 

/(TCXDxdxO. 02 54xNxRa t e/Bp s 
/8) 

(Nbt^IE©^^) 

^fiNb^. 

Nb ^v-^^iBli^Li^j:t.^e'> h^<D®::^;^+ 1 
(Nb^SIEtDS^) 
20 <i:bT^<:fcC^o 

[0 02 1 ] $60C. ±fB^x^;^i^^g^i. ^f^-f X 

[0 02 2] ^/c. 7^7^^ X^(D*S:^f^C0h'7 ^rd^ti 

[0 02 3] ^/c. ±IB^?f^^C^^b-rS^S^i. 

[0 0 2 4] ^/c. ±iB7^7'^:^^^gfci. jft'f^:^^ 

[0 0 2 5] ^/c. ±iB3fef^-r;^e7SfitC®^-r^7^f=^ 

^x^tj. *^:^r^^c. ^ISflcD±iB#^3®?f^^^b^Sa) 

[0 0 2 6] $ 6^c^^. ±iB^^^ffJ^{b^S:^^Te3^ 
iJ. ii>^^c<ife. ±tB#^?i5^<b*ScD^{b«^^^S 

[0 0 2 7 ] 

[0 02 8] tfc. ^:^^-yh^msi(Dn^(icmii^^n 

50 iSfflO^T^-f :^^SStcfciir. ^fetfeffl^^StffiW* 
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[ 0 0 2 9 ] $/c. ±mmmmit^&iicm i (^ffkrj: 
^ j^j: ^ > AT -is X ^ V ^mi^^tcmmm^mmts 

[0 0 3 0] $6oc«. ±ia#N.«ff^#{t:^S^c. ssji^cc 

[ 0 0 3 n ^/c. ±ia^^j^0^{b^s^W"r^:5fef'^ 
fcitxD^^mmmm^^ii ^ c i j: or . sissg-^ 

[0 0321 ttc. ±tmm(fcmitr^^m^. s^># 

m^V^^t htdm^(om^^ V :/»N f (tap) 

[0 0 3 3] ^/hCDv-:J7:^Lpm i n<bll*X;i<^; h 
SR sOM^^S2k:^'ro 

[0 0 3 4] U-if-COW^X^I^::; VW^Ks (m) . 
:)fe7=^^Xi>cDI5IKS:^N ( r p s) . 
l^^f^-<:^^<D^Saa^R (m) . CCDfefircD^iS 
m>f- ^U^h^l/T (bit/sec), ^m::^ 
S;<Dfc^^> h" 0" cr)ft/jNaM3S^Bm (bit) i-T-S) 
S*L<fc^<!:LrC>^{aa'CCD3SaSV (m/s e 
c ) 755. 

V=27i:RN (m/sec) 

— ^J'gLpmi n (m) 

Lpmin= (Bm+1) XVT (m) 

[0 0 3 5] ^2«:r. il*x;i<';. h i ot&w-^ i i 
s^xjj<5^ h 1 o*5<5iai 0" tcius$-cs^fi#;&is 

s p m i n (m) ti. 

L s p m i n = L p m i n H-R s (m) 

[0 0 3 6] h^>X^N'-it>>b^^{b^ti. ^2tC7nT 
cfc ^ tcB^m-^TtJ^^att-'SiiaH Lspmin(7:)l/2(D 
««L f ^^Pfb-C^niiJrC^o ®ilSL f Jaii5(7>fiil|SL b 

rom-^tj. ^^>x>'^*-1f;l/M^bsr^D/cS^g^ 

;l/S^bS©5^ V :/aN f ( t a p ) 
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N f s pm i n/ (4 ttRNT) 

= (Lpmin+Rs)/(47rRNT) 

= (Bm+ 1 ) /2 + Rs/ (47CRNT) (ta 

P) 

(N f «iEcDS®c) 

Nf ^ (tf^:^ hO<Da/jNaj^St+ 1) /2 
(N f ^ilEO^!^) 

[0 03 7] ^/c. ^gCC^T^^^v-^^CDMSiJ^ 

20 SNb«. i^TO<l:5CC^^^. 

[003 8] CC"e«. S2(ciSTi:'5^ff^X;i<-^ h 
1 0tC^SL^-5v->7O:g3*#a[U. ;©/hv-i7(jr> 
m)i^^^{b$#5o CCD/c5?)CCi£:^^:^j:*iJ^JiM^^^bfl 
<:D^^:^X3^SNbt^. S^X;i<>>hSRs (m) ib'-^ 
h:g27cRNT (m) 

Nb^Rs/(27rRNT) (Nb«IE<0 
^) tt^h. IP^. 

Nb^S*;3;3i<*:^ hS/a^tf2. hS (Nb«iE 

30 

[0 03 9] <LOM. ±tBS*X3i<-^ hS*. 3^7^ -<>^ 

[0 04 0] ^/c. S8Cc^-rJ:^^cf. IBJi-^- ^^N'd^ 
->tcJ:or^^^lfJS?K^j:x^:riPi/':7 hSLe (m) 

j^cci^^tr-;. h^o^s^BM (bit) ^nmr^twt^ 

\.\ cn^ffljET^/ca?><D*iJS^§SM^bSCDue^x^ 
40 gN b ( t a p ) 

Nb^BM+1 (tap) (Nb« 

lEcDSSS!^) r*)^. IP^. 
Nb ^v-^^fBliU^jrl^b-:^ h!l^<Z)^g+ 1 
(Nb«iE(Dg^) iTnti. ifiii^^^D^-S^fiSff^ 

(m) •7-^^iEli^0;^d:Cit' hS:BO;&S:;^^< J^c 

[0 04 1 ] $6^l$*ffiK:t^. "TATs^P^mk^l^ ( r 
50 p s ) . "taTs^^AX (SS) (inch), 



-f^M^&^Bp s (b y t e/s e c ) . SStCffi 
fflfSU— !f-©jS^S5rLA (m) , 
X©g3PSfcS:Na> f'-f X i7(D7=-i?x 'J rtt^d (d 

S;4t^5. h 0(DS/hiiMIS*5Bm (bit) -C^ilSP- 

Nf ^ (Bm+1) /2+ (0. 82LA/Na) 
/(2;cXDXdX0. 0254xNxRa t e/Bp 

8/8) 

(N f »iE®SiS:) 

[0 04 2] 7^-^;^i'|sISg|»^N (rps) . 

(iSS) ?rD (inch). 7^-$|S^iI 
S=&Bp s (byte /sec). ff^{ctJ:^-r-SU 

-■v-com&^L?. (m) . ^^m>miu>x(Dma 

Sr. 

Nb^ (0. 82LA/Na) 

/(TcXDxdxo. 0254XNxRa t e/Bps 

/8) 

(Nb«iE©Si|g) 
M^ffcg© X 4?SN b 

[0 04 4] SEJt, tIct^-^ ;^i'®ij^S:^(6j© t-^ 2,^7^ 

a(i-SK:«r«. ±fa^^i^B^^k^s©gE{b«Ftt4^ 
<©h^»yi'-cj±ii{b-c#. mtmi'S:^^%mcmj: 

[ 0 0 4 5 ] S/c. ±i3S}g«:^fb-rs^l8{c. W^l^ 

tt**?l6>n. saM*-C©S/N4>|RlJ:-r.5. 
[0 04 6] S/c. :^i;mSiC, %^^Xt; 
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[0 04 7] $/c, ±.%^7'H::^^^^vzmmfi,^7^ 
^:x^t>i^, ^:m6]{c. StS!<i©±iB#NI?i5^b^|g© 

[0048]$ ?,{ctt. ±mmmmit^^>kmr^^ 

10 7^ -f X ^»©<i#MailS8RCXm-^^!iSffi^i5igs 
^•3*s«^{c^D5.1:^^c&J»3^{b#14-C*oTfe. ^ 

*ir t ^ ©-C. J; 0 fsg©isst ^mmmm^R^^ < ^ 

20 [0049] 

[*fe«] *^Bj©m 1 ommm^^ 3 *«i,»-ciji?8t- 

[0 05 0] ^mmmit. mmmu- (-©^kx^ ^^i^ii 
g©s*isisg6 8{c. mi-vu^Ltc^mm^^mm 

(jyTDFEit,»-5JS^*»)) 14*iSfflLr*jO. D 
FE 1 4K«SJg©^{bS (FFF) 2ij^SiS(SU 
B) 4i«SlJS(DET) 6i!®3l^{bS (FEE) 8 

[005 1 ] >Pimi'>X4 0 t^iiu- 

30 -If- 3 8 imt'-AX^'y :Sf 4 1 tj: l^tj: x,^^ 
^' h-2 1 i. l-*2 l*7*-*-»i/'-r^$lJa)ll 

SSl5<t. h5-;; + >if$IJffl]|ilS§i Si. f^^Xi722 
*lHllE$1*^liI^ljaj|iIK2 0<t. 7'^Xi7 2 2(cv- 

^ 1 1 'S:sm-r?>m(Di^~^-j/t<Dm=s:mm-r:htm 

lilSSiei, ^fel^fflS3 9©ttl;^»2 9?rSWT-r-^XJ' 

2 2 fcie^^n-ct^^ f i-mm^m^tc-rn^mme 

CCi4a5<!:®tt$g©Aai;tl2 5^$IJfflI-r-53> 1 

W {C^5«fi)t©DFE 1 4*Jjiffl$nrt-^-5, 1^. ai 3 
CC7r:-rJ:^K. CD-ROM^OS^^fflOTfeT^^Xi' 

^llSSl 6*si?atL)5:(,>©{t§ge»!»t'*.5. 
[0 05 2] 3fe7=^;^i'«g©ii7cii.-c, 
Kl^NSrl 8 00 (r pm) . x -^ ;3l i'-tJ-^'X (jSS) 
0*3. 5 (i nch) . m^y;^^ (1. 7) RLL 
=>-h- (Ra t 8 = 2/3) . :x-tf-5^_ijjgi^g 
Bps^l (Mbyte/sec). SSfCffiffl-TS U 
-• !f-3 8©jgSLA*0. 7 2 (/im) . miU>X 
0 40©Ban«Na>&0. SiU. S6{Ctt7'^;^4;2 2 
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<Dx-5?xyTi:bd (d = 



12 

t) ^0. 5<!:-r^<!:. 
(m) 



Rs=0. 82X0. 

= 1 . 18 1 

T= 2/3/1/8 



Rm=3. 5X0. 5X0. 0 2 5 4/2 
= 2. 22 (cm) 
72/0. 5 (urn) ^ = 83. 3 (nsec) 

(urn) tUK^. Ctl^^FFF2<Dm^b^yy'^Nfkt. 

(Msec) ^ 
N f = I NT { ( 1 1 ) /2 + 1 . 181e(-6) 

/(47i:X2. 22e (-2) X1800/6 0 
X8 3. 3 e (-9) ) + 1 ) (tap) 
= INT{1 + 1. 694+l}=3 (tap) 



[0 05 3] ^/c 
N s =7 + 1 = 8 
Nh= I NT {1 
/ (27i:x2 
X 8 3. 3 e 



F B F 8 <DMA^^ V y'^l^ b 

(tap) 
18 1 e ( - 6 ) 
22e (-2) X180 0/6 0 
( - 9 ) ) + 1 } (tap) 



39+1) =4 



Nh) =8 



(tap) 



= I NT {3. 
Nb=MAX (Ns. 
[0054] ^mMm^k^s Nb=Ns = 8<!: L/c7&^ 

^mn(ofmm^^(oms.^^ or»Nb = Nh = 4* 

rffi'»bT«>^l^o CCr«. DFE14<DFFF2li 
3^ vy\ F B F 8 « 8 ^? U/Co (^.013 CC^ 

-CN b = 4 i LXi>^i.\ ±iB©^^ftT-Cli. m 1 4 

( 0 0 5 5 ] gi4cc. :mmm<on^m^e s<oMi^&^ 

[0056] m3<D^^mm3 9X^^mStifcm^2 9 
MSifiUS (t^TPr eAMP<hl^^) AZV^m 

(J^TADCiC^^) 4 5rf^i^^;l'{bL/cS^{t^l 

tcgi^sn. DFE.i 4CcA;^?$n'5p cof^-^ t^^;^ 
{tu/cii*ff#i«DFE i4r^{L lajso^n. ^> 
y')mmct<D^-^<D^m^'' r* . " o" v^rm 

giJttJ;^7;J^f#e>n€>o ^»^igt:t^/ce5?)^<^#-rei. 
ADC4 5<Dffi:t?»1f>:7*;l/B$^jc:iCDW^i^$U'^;l/ 
^m'&^(Oy'iy^JVz2--\^xmVtch(D(fCM€r. DF 
E 1 4«:J:0t3:Dis?)T-7-d7©W^fe^^'r«^iJ(i3;'l. 1^ 
t>i9)^b-':; htffR^^^^ff 6n^<Dr^-5o DFE14«3 

^ 7 F F F 2 xm'^comm^m^it s /n i 

h^frtc^tf '5>o FFF2<Dtti:^3«. 

FBF8'c*ij«ij-r«»Hiroi:^'7 h (sr) 53© 



mM t ^mmm^^^ r a m 5 4 i 4 ^ j: -o r aiE 

^tl. mm (WTDETiC^^) 6r" 1" . " 0" 
(OmmmyUioti^. D E T 6 CD«^^m 7 «IS:^XF B 
F8(D$^:7 hUi^X^5 3«:A:^$n. RAM5 4«;X 
^Cffl]E-r-<^#ffi[^tfcl:^?T'5>o DFE 1 4«C(Dttf^^m 

[0 05 7] S40r)DFE 1 4(Z)i^C«^iS^t:Hk:i¥ 
*ffl«:itt?S-r-5o 3 5?-^:7'3KJ&^^bSFFF2«. 
20 («TDR<bC^^) 4 9i^gLS (JWTMULi 

C^^) 5 0iJjnSS (fe^TSUMil^^) 5 1<b'C«^ 

/c. FBF 8(i8 t*-:; h(Di^:7 h (OTSRi 
Ci'!^) 5 3 <J:CCDSR5 3C08 t'-;; hr^-:$7 6 1 K 

u;^fii<hr'S2 5 6<dt Fu;^^wr'2>^>ai^ATi''fe 

(WTRAMiC^^) 5 4;&>618fi£$n^o ^ 
^«®li]K9 0 ^:^^•3?->^^'; 9 1 ^fe-r-fXi^^ 
3^7^^:^ ^Sga«:*fe ^ h U/c^iSr. MU L 5 0 <Z>«a 
fiii RAMS 4(D>^* Uffl^ h U-^Vd^T^OtCffil^ 
30 ^« 

[oo58]0iok:. -T^^/x^iou^f r-^? h^TK 

l«:SF*i^(7)'fe^^iH8 2J:0:^#<3^^>o T''fXi5^2 

<D:^t^ffC^^XmWL<0':fU :;^^C^m^tlX\.^^. M 
I 0X\it8^mOf)^7riVX{.>rj:i,>f>\ ^^»S60c-en 

-en4^fiiut:i^^o cti^(D3 2^mLfcmmct(tc 

l*CDh U-^>^h'7^:;i^7 7 ;&5^tl^nSllD 6 

40 n^. f'«<;^^2 2^Slg«:-fe-^ hU/c^,'^t?. foo^ 

^tfi^jrl^ hl^'-->^iSm^3 2fflCDFFF2(D^-;; 

hMEM5 5<b3 2fflCDRAM5 4^iBi§*r 

m^mm(iCi^m.oxi.>^o t-< 7.^2 2^mmK.'^ y v 

LfcmirC. 3 2m(0F FF 2(Di^M'^ y hMEMb bt 
FBF<7)RAM5 4^ h U-^>yt"-S/ci?>JCgT^^ 

50 ^«t>hu-->^^r*8?)irciffl<DFFF2cD0^'fe 
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FMEM5 5 <bFBF8C0RAM5 4<h^, 1 oc7)«I 

mviit. m^vs 1 9 2 h^ty^^^^orc^^. i^. 
[0059] c(DBt. mmmcDr'-^i cHtmm 

ni<0{s^5t<omB^e3t^mi^X. VGAttaiHK 

ofijfflJiPig§ (VGAC4 6. VCOC4 8) (ommtm 
[oo6o]j^. DFE I 4(DF FF 2xmi^^mmm 

r^J:(,^o ^/c. LPF4 4«J^^<D^S^|Krf--:^> 
^LXi>B^\.K ?6{C. hMEM55<t 
3 2ffiORAM5 4{i. D F E 1 4 i^iSlJEfSi UTS 

^DFE i4tc^t:t. w^r^h^y^i^Lm^ft;ox^ 

yy'^-iz-j hMEM5 5 <t3 2ffl<DRAM5 4CDrtS 

[0 0 6 1 ] :^mM(om2<Dmmm^m3. msRz/m 

lO^ja^DFE 1 4^:^ffiL/cfecDr^^. r^X^ 
±OU>fT'i?hiS:01 Itc^-To 7^-<X^2 2±Oie|^ 

Rin= 3. 5X0. 5X0. 
= 2. 22 
Rs=0. 8 2 X0. 72/0. 5 
= 1. 18 1 (Mm) 



#Pa¥7- 1 69 05 5 
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Xhti^h. 

[ 0 0 6 2 ] F 2 1 cDfl[gtcjS(;riBI^W^igi^ 

ti^3(D^(D<!:^^07&5?^^C^. cfc-^r^5(CJ:0WSlHl 
10 K^Si?«f 5. :^*llK6 8^«^-s#:/n:,^feA 
a5^ti^4(0^^n.:;>7i[^iDr^e. cJ:or^5'C{i 

114 ij^~o>^n V ^i^mmA t^M<J:>m^^{^hx\.^ 

134 iS;^:^©^, VC0 4 7* (O^'L^W^&m.. L 
PF4 4' O:^ ':' h^r^;^?Sii;&$(iaJ^^6 7-C8SPi 

tr^!^.x$>^, ^mmmmi>i8x$>:so:>x. fffz 

tD^iS:-^^^ hMEM5 5. FBF 8C)RAM54«-e-n 
20 ^^^ntj:l^im.-t y hMEMS 5 ;S:0'R AM5 4 ^C-^ti 

^immmitc fff2:s:?>*fbf8 omitmrnwa^ 
[oo6 3]3fex-rx>7^g(o^^i(^r. miomm 

mtmmitC. 7=-r;^^|pIlte|g:N^1 8 00 (rpm) 

r.x^^^x mm) d^s, 5 (inch) . 

30 :;?K^(l. 7) RLLri-K (Ra t e = 2/'3) . 
^rt^-C(D:x-*1f^f^-3?K^iiaBps;&l (Mby 
t e/s e c) , W*^C^ffi-r^U--if-OS^;gL 
0. 7 2 (urn) . >*^^U>XCD^P|^Na^O. 5i 
$ hlfCUT' (Or"- iix.tjr ltd (d^m^Hm 



(urn) 



7=2/3/1/8 



02 54/2 (m) 
(cm) 

40$§$ = 8 3, 3 (nsec) 

<bJtcD. cn<fcOFFF2CD«/J\if.>:7*aNfW. 



[0 06 4] 

N s = 7 + 1 = 8 
Nh= I NT (1. 



(Msec) 

Nf =INT { {l + l)/2 + l. 181e(-6) 

/(47tX2. 22e (-2)xi800/6 0 
X83. 3e (-9) ) +1} (tap) 
= INT {1 + 1, 694+ 1 } =3 (tap) 

/ (27rX2. 2 2 e (-2) 
FBFSO:>m^b^:;y'^Nbit. X83. 3e(-9))+l} 

^^^P^ =INT {3. 39+1} =4 

181 e (-6) 50 ^5^/=,^ 



1 8 00/60 
(tap) 



(9) 
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Nb=MAX(Ns. Nh)=8 (tap) 

cfc ^ (,cmm<D^mmm^n^^ < -c* n b = 4 1 

[0 0 6 5] 4^mmmVhl^-:^>i/h'7y^7 1^i 

[0066] ■^wn<Dm'^(ommm^m 1 2 ^fflc^rt^ 

cfc^DFE 1 4^36^9 UrC^^^o 

[0 06 7] ^^mmmcomf&r:. 02 o^i^wii^^j:^ 

02<D^J^fi?ll&cl3n^r<^^ffliElHlffi7 8^^C:f^ 
jS-C^-So *||jSfe«?S-C». DFE 1 4rtODFFF2<D<^ 

3 <i:*iJSiJSai:^?m^7«:ffll^'C®JCc;WCCffliEl/. 

o:>'f^:^^'^ vv n<ommm\t. m 2 (omMm t m^^c 30 

[006 8] *^*feWCC<i:nti. 1 oOM^Isl^'C 4> F F 

F2<D!RFtt*Sh^--.i^ftcc]S3ffSk:^krir-s. ccd 
is*. m2(Dl|]teC^<fc^iS^S&S^S6«:K26-5C<i:;&5 

[006 9] 
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mi] DFEomf&^fikrmo 

ms] :i:^m^j:^miRum2(o^m(omf&^7jk 
[04] J: 1 (ommmcon^mmomfS.^ 
mb] ^mMdc^ ^m2 (ommmon^Mmom^^ 

mi] ytf'^:^^^mr^um^tifc^-^tyt^m^ 

ms] '7^^:?:nmLrj:l>^v h 0 (DjeiKStfC^-T-S 
[09 1 *«lfflSr^D^5#iS?l5^^SiHJ-r-5Ho 

[0 1 0 ] m 1 <Dmmm<07'-^ >^ ^mo^Emim^mr 
mil] m2(omm9i(07'H 7.{^m<otmim^m'r 

m 1 2 ] 5j:ffea^tCcfc^ll3(D^iS«?acoS*lHlSSco«fi£^ 

[0 1 3 ] 1^ 1 ^fc\m2(ommm^n^mm^mic^ 
[0 1 4 ] n 1 :ro'S2©iiss««<dd f E(Dmmmm(o 

[??-^CDgiB^] 

2 :^?^l?fbS (FFF) . 4 : S^^S (SUB) . 

6 : msm (DET) . 8 : mmmtm (fbf) . i 

0:^:^^^vb. 1 4 : «^!l§SM^^b 

^ ( D F E ) . 16: im^m. 1 7 : ^ffifSIHK. 1 
9::3>ha--7. 21: ^--^ h\ 2 2: ^fex X 

49 : f=^-i$7U>^X3? (DR) .50: ^gtS (M 
UL) . 5 1 :imS (SUM) . 5 3 lUyhlyV^:^ 
^ (SR) . 54 : ^>^ATi^-feXy^'J (RA 
M) . 7 8: ^SffljEHIK. 9 0 : ^SSUiaHelK. 9 
1 : /^•^-»^»;o 




m4] 




14: DFE 

15: 7*-*5^>ii 
is: h*v#>;FtMiH» 



Be : ff±s» 



@4 

y<3 57 




WCONT 



45 : JW33Cfta(ADC> 

46 : vGAnmenivQAo 

47:«BE«anftjg«(vco) 
4a:vco«i9BaHvcoc) 



so : S]V8»(MUU 

S3 ; hUi.-;?#<sR) 

54 ; 9 >ir A y > t :t jt ;e y (HAM) 




- 1 6 9 0 5 5 




BI7 



27 01000101010 




m9] 



@9 




73 : ▼-♦iic«i6 UitJMMMiWIllAia* 
75 : -7-»1Ut1T=JI|« W«5lEttll»tf>(lU7a« 



[010] 




(12) 



^m^7- 169055 



112] 



13] 



GB1 2 




78: 



18 : h9'j^t>crtmBn 



191 4 



114] 




M«Ua (flljltfCD-ROMi;} 



FFFZ«)jr7^NI (tap) 



»S#tt BftSflPRff *:StP55B^f 



(72)^?g^ ±7X 



